The putative link between creativity and psychopathology is nearly as legendary and mysterious as the long-standing view from antique mythology according to which eminent creative achievements were perceived as the result of a "higher power," mostly caused by inspiration by muses. In fact, there are many illustrative examples of creative people who suffer(ed) from serious mental disorders, leading some authors to the notion that "... madness may be the price for possessing one of the most sublime human gifts" (Barrantes-Vidal, [@B4], p. 59). Within the scientific domain, literature reviews came to quite different conclusions, assuming no, only a weak or even a strong association between creativity and psychopathology (Barrantes-Vidal, [@B5], p. 170), ranking this topic into the most controversially discussed issues in the field of creativity. Nevertheless, there appears to be some consensus that at least less severe manifestations of psychopathology are associated with creativity (e.g., Barrantes-Vidal, [@B4]; Claridge and Blakey, [@B14]; Nelson and Rawlings, [@B37]). As we will briefly indicate in the following, especially people who are prone to psychosis (characterized in its most severe manifestation by e.g., delusions, hallucinations, disorganized thought, negative symptoms; see e.g., Heckers et al., [@B24], for a review of the domains of psychopathology that define psychosis) have been found to show elevated levels of creativity.

Creativity and psychosis-proneness
==================================

According to Carson ([@B10]) empirical evidence for an association between creativity and psychopathology can be found from the latter half of the last century onward, stimulated by two separate studies. Heston ([@B25]) investigated the psycho-social adjustment of children of mothers with schizophrenia relative to matched control subjects and he reported that the former were "notably successful adults" (p. 819), as they possessed artistic talents and showed imaginative adaptations to life. Some years later, Karlsson ([@B29]) reported that relatives of psychotic patients (schizophrenics, manic depressives) had a higher rate of listing in Who is Who, both based on a general listing and on creative endeavors. Since then, researchers began to examine the incidence of psychopathology in highly successful, creative achievers. As one of the landmark studies in this field, Andreasen ([@B3]) for instance found a higher rate of mood disorders (involving bipolar disorder) in prominent writers as compared to a matched control group. Most interestingly, there was also a higher prevalence of mood disorders and creativity in the first-degree relatives of the writers as compared to the relatives of the control subjects, suggesting that the "mad genius" trait might be genetically heritable (Andreasen, [@B3]). Recent epidemiological studies with large sample sizes confirm the association between professional authors and psychiatric disorders, especially schizophrenia and bipolar disorder, and indicate a familial association between overall creative professions for schizophrenia, bipolar disorder, anorexia nervosa, and possibly autism (Kyaga et al., [@B35], [@B34]).

The idea that at least some facets of psychopathology could be associated with creativity has also received some support from the psychometric research tradition. Eysenck\'s ([@B17]) psychoticism (P) dimension for instance, a personality trait involving cold, un-empathic, aggressive, and impulsive behavior, has been observed as being substantially associated with various creativity-related demands, particularly with the originality facet of creativity (Abraham et al., [@B1]; Fink et al., [@B20]; for review see Acar and Runco, [@B2]). Eysenck\'s P dimension is thought to underlie a variety of psychotic disorders (Eysenck, [@B17]; but see also Chapman et al., [@B12]) and it "... differs from psychosis by not being pathological and hence enabling people to use remote associations in a constructive way (Eysenck, [@B17], p. 244). While individuals scoring low on P are characterized by e.g., conformity or conventionality, high P scorers show traits such as impulsivity, aggression or hostility, and therefore a high tendency toward unconformity, which could possibly provide some explanation for the observed relationship between originality and psychoticism.

Creativity has also been investigated in relation to schizotypy, which involves traits such as unusual experiences, cognitive disorganization, introvertive anhedonia (lack of enjoyment/interpersonal domain) or impulsive non-conformity (Claridge and Blakey, [@B14]), and is known as increased vulnerability of developing psychotic disorders (e.g., Claridge, [@B13]; Fisher et al., [@B23]; Nettle, [@B38]). Studies yielded evidence that some facets of schizotypy (positive symptoms such as unusual, hallucinatory experiences) may be linked to psychometrically determined creativity (e.g., Claridge and Blakey, [@B14]). Similarly, the studies of Nettle ([@B38]) and Nelson and Rawlings ([@B37]) found elevated levels of positive schizotypy in a sample of artists. In light of such findings, it has been argued that some cognitive styles may be similar between creative and psychotic thinking (Keefe and Magaro, [@B31]; Eysenck, [@B17]; Carson, [@B10]). Such common cognitive processes can be assumed in "overinclusiveness" of thinking (Eysenck, [@B17]) or reduced latent inhibition which might both enable that more stimuli (also such that are not directly task-relevant) enter conscious awareness and may thus people allow to "... perceive and describe what remains hidden from the view of others" (Carson et al., [@B11], p. 499; for a detailed discussion on these processes see Eysenck, [@B17]; Carson, [@B10]). In using functional magnetic resonance imaging, Fink et al. ([@B21]) showed that originality and schizotypy were associated with similar functional brain activity patterns during creative ideation, which also adds some evidence to the idea that similar mental processes may be implicated in creativity as well as in psychosis-proneness. Quite similarly, Jung et al. ([@B28]) investigated white matter integrity (assessed by Fractional Anisotropy, FA) in a sample of young healthy volunteers and they found that lower levels of FA within left inferior white matter (especially the anterior thalamic radiation) were associated with higher divergent thinking performance. Jung et al. ([@B28]) refer to studies involving schizophrenic and bipolar patients which likewise found reduced FA in similar brain regions (Sussmann et al., [@B45]), demonstrating potential overlap between the neural substrates of both creative cognition and psychopathology or psychosis.

Creativity and adaptive traits
==============================

It seems that some mental processes might be quite similar between creative and psychotic thinking, but current literature does not allow for strong conclusions, not least due to severe methodological and conceptual challenges in this field (Schlesinger, [@B41]; Dietrich, [@B16]; Simonton, [@B44]). Importantly, research from the psychological research tradition also provides evidence that creativity is amongst others closely associated with intelligence (Jauk et al., [@B26]), domain-specific knowledge/expertise (e.g., Weisberg, [@B46]), motivation (Collins and Amabile, [@B15]), and thus with highly adaptive traits (see also Simonton, [@B43]). In addition, the burgeoning field of neuroscience studies on creativity reveals that this ability is associated with "ordinary" (rather than psychopathological) brain processes that are likewise seen in various cognitive ability domains (e.g., Fink and Benedek, [@B19]). And finally, creativity involves various "positive" personality traits such as openness, broad interests or self-confidence (Barron and Harrington, [@B6]; Feist, [@B18]).

A particular conceptual challenge in this field is that any association of creative cognition/divergent thinking with psychosis-proneness often implicates disorganization of thought and impaired cognitive control, which may facilitate the loosening of constraints and conventional ways of thinking, and thus the generation of more distant, unusual or novel associations. At first sight, however, this appears to be at odds with a large amount of empirical evidence on a positive relationship between creativity (in terms of divergent thinking ability) and intelligence (Kim, [@B32]; Nusbaum and Silvia, [@B39]; Jauk et al., [@B26], [@B27]), and highly effective executive functioning (e.g., working memory and cognitive inhibition; Benedek et al., [@B7], [@B8]), rather indicating a crucial role of cognitive control in creative thought.

Creativity---a controlled explosion of mind
===========================================

So, on the basis of the reviewed studies, what are we to conclude about the putative link between creativity and psychopathology? Carson ([@B10]) assumes that high levels of intelligence and working memory capacity act as "protective factors" in the sense that they facilitate more efficient processing of available information produced by "vulnerability factors" such as novelty seeking or reduced latent inhibition. Similar to that idea, both higher and lower levels of cognitive control may be implicated in creativity, but at different stages of the creative process (cf. Kris\' supposition of primary vs. secondary process cognition in creative individuals; Kris, [@B33]). The disposition for the generation of unusual representations may be particularly conducive to creative thought, if these representations can be organized and elaborated effectively. This point can be further illustrated by invoking the Geneplore model (Finke et al., [@B22]), which distinguishes between generation and exploration phases during creative idea generation, where the latter phase is concerned with the exploration, elaboration, and evaluation of initially generated mental representations. Within this framework, some psychopathological traits may generally be thought to feed the generation stage, while at the exploration stage high cognitive control is needed to separate the wheat from the chaff, and to elaborate relevant unusual representations toward actually creative ideas (cf. Kaufman and Paul, [@B30]).

Merten and Fischer ([@B36]) provide interesting evidence in favor of this assumption. They compared the association behavior of creative people (professional writers and actors) to individuals suffering from schizophrenia and normal controls. They found that, given the instruction to be original, the creative group showed highly original response behavior, similar or even more original than that of individuals with schizophrenia. However, when instructed to generate common associations, the creative group performed similar to the control group, while the schizophrenic group still showed higher unusualness. Finally, the creative group was also better able to assess the commonness of their responses than individuals with schizophrenia. These findings demonstrate that creative people show a similar disposition for the generation of novelty like individuals suffering from schizophrenia, but they also show better control of their ideational output, including the evaluation of appropriateness of their responses.

The Merten and Fischer ([@B36]) study also points to a potentially important methodological issue in the psychometric study of creativity and psychopathology. According to common definitions (Runco and Jaeger, [@B40]), novelty is a central ingredient of creativity, because common ideas can never be considered as creative. However, the second necessary criterion is the appropriateness or the efficacy of an idea, which in turn determines whether an idea or a product is actually creative or just absurd. It may thus well be the case that studies using divergent thinking tasks (i.e., common indicators of creative cognitive potential) will likely fail to observe the complete picture of differences when simply scoring for ideational fluency or uniqueness, as these scores disregard the creative quality of ideas. Unfortunately, such coarse scorings of divergent thinking tasks are still quite common, sometimes justified by an apparent lack of discriminant validity of the scores derived from subjective scoring methods. However, methods for the efficient scoring of the creative quality of ideas independent of the confounding influence of fluency are readily available (Silvia et al., [@B42]; Benedek et al., [@B9]).

We hence assume that available evidence for a relationship of psychosis-proneness with creativity, particularly within the psychometric research tradition, may sometimes be restricted to unusualness. But any trait supporting the generation of unusual representations may be highly conducive for the creativity of thought, if it concurs with the necessary cognitive control to guide evaluation and elaboration at the exploration stage of creative idea generation (see also Carson, [@B10]; Kaufman and Paul, [@B30]). We would thus more likely succeed in our understanding of the putative link between creativity and psychopathology if we base our conclusions more strongly on carefully designed empirical studies, which focus on specific cognitive and neural processes that may be similar or even shared between creative and psychotic thinking. This would require the application of well-proven methods and paradigms in carefully selected samples of both clinical and non-clinical samples of participants. In this context, researchers also need to carefully distinguish between different creativity domains (e.g., artistic vs. scientific), given that creative people in different domains show different personality profiles (Feist, [@B18]), and given the affinity of psychosis-proneness to the artistic creativity domain (Nettle, [@B38]; Nelson and Rawlings, [@B37]; Kyaga et al., [@B35], [@B34]). Taken together, such an approach could identify some of the complex cognitive and neural processes involved in both creativity and psychopathology, and would have the potential to draw a more concise picture of some mechanisms overlapping between both constructs, rather than linking creativity generally to "madness."
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